Over the past decade, there has been increased interest in improving business regulations, in part because of the increased availability of data that can inform and monitor those improvements. This paper analyzes whether these regulatory changes are linked to economic outcomes. With panel data for 10 years across more than 180 countries, the paper establishes the link between business regulations, firm creation, and growth. It is found that an improvement of 10 points in the overall measure of business regulations is linked to an increase of around 0.5 new businesses per 1,000 adults. Moreover, the results show that although small changes in the overall level of business regulations may have a negligible link to growth, moving from the lowest quartile of improvement in business regulations to the highest quartile is associated with a significant increase in annual per capita growth of around 0.8 percentage points. In addition, the results highlight the importance of sound entry and exit regulations and sound credit market regulations and court enforcement for growth.
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Introduction
Economic growth is an essential part of economic development and poverty reduction. Dollar et al (2013) find that incomes of the bottom 2 quintiles of the income distribution increase on average at the same rate as the average for the overall income distribution. This indicates that growth accounts for a large part of poverty reduction in past decades and increases the need to understand better what drives growth.
Explaining the determinants of economic growth has been at the core of the economic science since its inception. Why do some countries grow at a faster pace than others? Why are there high-income countries and low-income countries? Many factors can contribute and have significant impact on growth. This paper contributes to this bigger discussion by trying to answer the question: are business regulations a determinant of economic growth?
We establish this link in a two-stage manner. First we establish the link between business regulations with new firm creation and then we establish the direct link to GDP per capita growth. The link to new firm creation serves as one of the mechanism through which business regulations can affect growth.
The link between business regulations and firm creation is not new in the literature. For instance, Klapper and Love (2011) link business start-up regulations to firm creation using panel data across countries. Branstetter et al (2013) provide evidence that reducing the time and cost of firm registration increased the number of business start-ups and jobs created, using data on a quasinatural experiment from Portugal. Bruhn (2011) analyzes a quasi-natural experiment in Mexico and shows that simplified registration processes increased both firm creation and job creation. Kaplan, Piedra and Seira (2011) study the same quasi-natural experiment to find that simplified entry regulations led to the shifting of informal firms to the formal economy. We complement these studies by analyzing business regulations beyond entry regulations and by testing the results over a large set of countries. We find that an improvement of 10 points in the overall measure of business regulations is linked to an increase of around 0.5 new businesses per 1,000 adults.
There are fewer studies linking business regulations to growth. Djankov, McLiesh, and Ramalho (2006) , using cross country data find that simpler business regulations are associated with higher long term growth. Eifert (2007) links business regulations to investment and growth using panel data. The author uses indicator level data and finds that in general better performance in business regulations indicators is linked to higher investment and growth. We add to the existing literature on growth and business regulations by analyzing a long series of panel data and testing different aggregations of the business regulation indicators. Our results show that although small changes 3 in the overall level of business regulations may have a negligible link to growth, moving from the lowest quartile of improvement in business regulations to the highest quartile is associated with a significant increase in annual per capita growth of around 0.8 percentage points.
The next section describes the datasets used and presents the summary statistics. Section 3 presents the econometric models. Section 4 discusses the results and section 5 concludes.
Data description
To test the link between business regulations, firm creation and growth we use primarily the World Bank Doing Business indicators. Published annually, they measure the efficiency and strength of laws, regulations and institutions relevant to domestic small and medium-size companies throughout their life cycle.
2 We use nine of the different areas included in the Doing Business indicators as follows:
 The starting a business indicator evaluates business entry regulations. The indicator is based on the methodology developed by Djankov et al. (2002) . It measures all procedures required to start up and formally operate an industrial or commercial business, as well as the time and cost to complete them and the paid-in minimum capital requirement.  The dealing with construction permits indicator records the procedures required for a business in the construction industry to build a warehouse. These procedures include the submission of project-specific documents -such as building plans and site maps -to the authorities and obtaining all necessary clearances, licenses, permits and certificates.
Other procedures relate to completing all required notifications and receiving all necessary inspections.  The registering property indicator captures the process necessary for a business to purchase a property from another business. The procedures necessary to transfer the property title to the buyer's name so that the buyer can use the property for expanding its business, use the property as collateral in taking new loans or, if necessary, sell the property to another business are also measured.  The getting credit indicator covers two areas relevant for access to credit for businesses and is based on the methodology developed by Djankov et al. (2002) . The first area covered consists in the legal rights of borrowers and lenders with respect to secured transactions. In particular the indicator measures whether certain features that facilitate lending exist within the applicable collateral and bankruptcy laws. The second area measures the extent to which credit information is shared by looking at the coverage, scope and accessibility of credit information available through public credit registries and private credit bureaus.  The protecting investors indicator assesses the strength of minority shareholders protection against directors' misuse of corporate assets for personal gain and is based on 4 the methodology developed by Djankov et al. (2008a) . The indicator covers 3 dimensions of investor protections: transparency of related-party transactions, liability for selfdealing and shareholders' ability to sue officers and directors for misconduct.  The paying taxes indicator measures the amount of taxes and mandatory contributions that a medium-size company must pay in a given year and assesses the administrative burden associated to making tax payments and contributions. The indicator is based on Djankov et al. (2010a) . The total tax rate measures the amount of taxes and mandatory contributions borne by the business in the second year of operation, expressed as a share of commercial profit. This is the sum of all the different taxes and contributions payable after accounting for allowable deductions and exemptions.  The trading across borders indicator measures the time and cost and the number of required documents associated with exporting and importing a standardized cargo of goods by sea transport. The indicator is based on Djankov et al. (2010b) . All documentation required for clearance by relevant agencies -including government ministries, customs, port authorities and other control agencies -is covered. The time for exporting and importing is recorded in calendar days and goes from the moment each procedure is initiated until its completion. Sea transportation time is not included. Cost measures the fees levied on a 20-foot container in U.S. dollars.  The enforcing contracts indicator measures the efficiency of the judicial system in resolving a commercial dispute. The indicator is based on Djankov et al. (2003) and follows the step-by-step evolution of a commercial sale dispute before local courts and factors the total time, cost and number of procedures needed in each country to obtain and enforce the court's judgment. Cost is recorded as a percentage of the claim, assumed to be equivalent to 200% of income per capita.  The resolving insolvency indicator measures the time, cost and outcome of insolvency proceedings involving domestic companies. The methodology of the indicator relies on the work by Djankov et al. (2008b) . The time that takes for creditors to recover their credit is recorded in calendar years and ranges from companies' default until the payment of the money owed to the bank. The cost of the proceedings is recorded as a percentage of the value of the debtor's estate. The recovery rate is recorded as cents on the dollar recouped by creditors through reorganization, liquidation or debt enforcement (foreclosure) proceedings.
Different types of indicators: complexity versus institutions
Doing Business indicators can be divided into two sub-groups based on the nature of what they measure. The first group of indicators relate to the strength of legal institutions relevant to the regulation of business. They focus on the legal and regulatory framework for getting credit, protecting investors, enforcing contracts and resolving insolvency. For example, they look at company laws and record disclosure requirements for related-party transactions. Or they look at civil laws and record the number of procedures necessary to resolve a commercial sale dispute 5 before local courts. The second group of indicators relate to the complexity and cost of regulatory processes. These indicators measure the efficiency in achieving a regulatory goal, such as the number of procedures to obtain a building permit or the time taken to grant legal identity to a business. In particular, they focus on business start-up, construction permitting, property transfer, taxes and international trade logistics. Based on time-and-motion case studies from the perspective of the business, these indicators measure the procedures, time and cost required to complete a transaction in accordance with relevant regulations.
Distance to the regulatory frontier
The distance to the regulatory frontier (DTF) score measures the average distance from the best regulatory performance. First, sub-indicator data is normalized between 0 and 100 thanks to the following formula:
where worsti and besti refer to the worst and best performances respectively recorded over time for across all countries for sub-indicator i. Yi,k,t refers to the performance of country k on year t for sub-indicator i. In sub-indicators where outliers are found, countries performing worse than the 95 th percentile are automatically assigned a 0. Finally, DTF scores at the sub-indicator level are averaged within each indicator. Indicator-level DTF scores are also averaged to obtain the overall DTF score.
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Outcome variables
This study used two main outcome variables: GDP per capita growth and new firm entry. We use GDP per capita annual growth rate from the World Bank's World Development Indicators (WDI). To better capture the historical trend and not bias our estimations with short-run fluctuations in growth rates we compute a 3-span moving average of the variable. We use new business entry density, defined as the number of newly registered corporations per 1,000 working-age people (those ages 15-64) collected by the World Bank with the support of the Kauffman Foundation. 4 Table 1 describes all the variables including the ones used as controls. Table 2 provides the summary statistics for all the variables included. The data spans over 8 to 11 years depending on the variable. For most of the variables included there is a complete panel.
Using the across time variation to do a first analysis of the data, we see that there is a clear convergence for most of the business regulation variables. Figure 1 shows the distributions using kernel estimates for several of the distance to frontier variables for 2005 (or 2004 ) and 2013. In the vast majority of cases there is convergence over time, meaning that on average countries are closer to the frontier and countries that were originally further from the frontier were the ones that make the most progress in getting closer. This convergence is particularly noticeable for starting a business, dealing with construction permits, registering property and getting credit indicators. In these cases the distribution for 2013 stochastically dominates the distribution for the initial year (2005 or 2004) . In the indicators on resolving insolvency and protecting investors there is some level of convergence but not as strong. In the indicator on enforcing contracts the convergence is almost inexistent. Once all the nine indicators are integrated into the aggregate distance to the frontier score, there is convergence and the distribution for 2013 stochastically dominates the distribution for 2005.
Econometric models
This paper examines the link between business regulations and firm creation and growth. We use two different econometric models to study this relationship.
Our first empirical test consists in investigating whether, on average, the efficiency of countries' business regulations is correlated with a higher number of newly registered businesses. With this aim we analyze within country variation using our panel data and estimating the following model:
In this specification DTF stands for the distance to the regulatory frontier. We estimate the model using the distance to the frontier in alternative regulatory sets. We include country fixed effects ( ) in our specification in order to capture unobserved between-country differences that might affect our dependent and explanatory variables. Moreover, we control for lagged GDP per capita growth in order to capture the impact of the business cycle on the number of new businesses registered. Following Klapper and Love (2011) we include time dummies to control for any global changes in the macroeconomic environment likely to affect business entry worldwide. This is particularly important given that our panel covers the global financial crisis. Firm registration dropped significantly due to the crisis and time dummies will capture the average drop in registration due to such event so that this does not distort our estimations. We also control for a vector X, which includes a set of country-specific characteristics that can influence the business environment such as per-capita GDP, trade openness, corruption, economic and political risk as well as civil freedoms. Finally, we include time dummies to control for global macroeconomic changes affecting all countries ( ) and the random error term clustered on the country level to capture potential serial correlation of residuals within country ( ).
As a further test we explore if, on average, changes in the efficiency of countries' business regulations is correlated with a higher level of per-capita GDP growth. We look at changes instead of levels of DTF. We start from the assumption that GDP per capita is a function of the level of DTF and therefore GDP per capita growth is a function of the change of DTF. This brings in some additional complications to address and calls for a refinement in our empirical model. Let's consider the following equation:
In this specification DTF stands for the distance to the regulatory frontier and vector X represents the set of control variables. As most macroeconomic variables GDP growth tends to follow a cyclical dynamic that implies high levels of autocorrelation. Consequently, when regulatory changes are correlated with the business cycle coefficients estimated with (2) will be biased. For instance, if improvements are motivated by economic downturns subsequent improvements in the state of the economy will occur regardless of their actual impact because of the subsequent positive phase of the business cycle. In other words, coefficient in (2) will be upward-biased. A better specification for the equation thus appears to be:
Due to the presence of lagged dependent variables equation (3) cannot be solved using fixed effects. In fact the error term ∆ is serially correlated with the lagged dependent variable ∆ ℎ −1 . Following Eiffert (2009) we solve this problem using the Arellano-Bond dynamic panel data estimator. The Arellano-Bond dynamic panel estimator uses lagged levels of ℎ as instruments for the lagged ∆ ℎ terms. Again we control for a vector X, which includes a set of country-specific that can influence our dependent variable (growth) such as per-capita GDP, trade openness, rents from natural resources, government consumption, corruption, economic and political risk as well as civil freedoms.
In order to check if the entity of the regulatory change matters for the impact on growth, we estimate an alternative specification of (3) where we substitute the ∆ explanatory variable with a set of dummy variables that divide economies in quartiles based on the magnitude of their yearly regulatory change (∆ ).
Results
8
Tables 3 to 6 present the results for the link between business regulations and firm creation. We first test whether business regulations overall have a link with business entry. Using panel data we find that in fact countries with better business regulations experience higher level of new firm density, controlling for country fixed effects. An improvement of 10 points in the overall DTF is linked to an increase of around 0.6 new businesses per 1,000 adults as shown in table 3. The average global new business density is 3.2 firms per 1,000 adults and therefore this result is not negligible. The result is robust to the inclusion of different controls. As an example, take Nigeria which scored 48.2 in the overall DTF and had a new business density of 0.91 in 2012. An improvement of 20 points in the DTF will bring the country close to the performance of Colombia (70.2 score in the DTF). Such improvement in Nigeria's business regulations is expected increase the country's new business density by more than 130% to 2.11 new businesses per 1,000 working-age adults. Alternatively, consider Algeria which scored 51.9 in the overall DTF and had a new business density of 0.53 in 2012. An improvement of 20 points in the DTF will bring the country close to the performance of Poland (72.5 score in the DTF). Such improvement in Algeria's business regulations is expected increase the country's new business density by more than 220% to 1.73 new businesses per 1,000 working-age adults.
We try different combinations of indicators to better understand the mechanisms behind this link. First, we divide the indicators by the type of regulation and then we divide them by the purpose they serve. Table 4 shows the results for the time and motion indicators. These indicators measure the complexity and cost of business regulations. The data shows that the link between business entry and business regulations is less strong and less robust for this set of indicators than for the overall measure of business regulations. Tables 7 to 10 present the results on the link between business regulations and growth. We test whether changes in level of business regulations have a link with the GDP per capita growth. We use panel data where GDP per capita growth is measured through a 3-year moving average. Table 7 shows that the link between changes in business regulations and per capita growth is not very strong overall. This is not surprising since growth depends on many factors and changes in 9 specific business regulations are too micro to have a significant macro effect. We further test if large changes in DTF do matter for per capita growth. We divide ∆ into quartiles where D1 includes the countries with lowest numbers (often negative) and D4 includes the countries with the highest positive change. Under this specification we find that moving from the worst quartile (D1) to the best quartile (D4) is linked to an increase in annual GDP per capita growth of around 0.8 percentage points. This is a significant amount given that the average GDP per capita growth is 2.7 percent. This shows that large changes in business regulations do matter for growth, although small changes may have a negligible impact.
We investigate further this result by looking at different combinations of the regulatory variables. Table 8 shows the results for the legal indicators. An improvement in 1 percentage point in the DTF for the indicators measuring the strength of legal institutions is associated with an increase of 0.09 percentage points in annual growth rate. Table 9 shows a similar picture for the entry and exit indicators. In this case a 10 percentage point improvements in DTF for entry and exit is associated with a 0.5 percentage points increase in annual growth rate. Finally table 10 shows the results for the indicators that relate to credit markets (getting credit, resolving insolvency and enforcing contracts). An improvement in 1 percentage point in the DTF for the indicators relating to credit markets is associated with an increase of around 0.13 percentage points in annual growth rate. The magnitude of this coefficient highlights the importance of sound credit market regulations and enforcing legal institutions for growth. These results are robust to the inclusion of different controls.
Conclusion
Using 10 years of panel data we test the link between business regulations, firm creation and GDP per capita growth. We find strong evidence for the role of business regulations in enabling firm creation. Having an overall sound business regulatory system is associated with higher levels of new business entry. This result also holds when analyzing different types of regulations.
After establishing the link to new firm creation we go to the next step and test the link to GDP per capita growth. This is a harder link to establish because there are many aspects than can affect growth and the business regulations measured in Doing Business are very micro and narrow in scope by design. However, the results indicate that these variables are good proxies for business regulations overall. In fact, the results show that although small changes in the overall level of business regulations may have a negligible link to growth, actually moving from the lowest quartile of improvement in business regulations to the highest quartile is associated with significant increases in annual per capita growth. Furthermore the results highlight the importance of sound entry and exit regulations and sound credit market regulations and enforcement for growth.
Although the growth analysis, presented in this paper is an improvement to the static cross country analysis it is still not robust enough to establish causality. Further research would be needed to establish stronger causal links with regards to growth. 
DB Getting credit
Distance to the regulatory frontier in getting credit. Covers two areas relevant for access to credit for businesses. The first area covered consists in the legal rights of borrowers and lenders with respect to secured transactions. Moreover, the indicator measures the extent to which credit information is shared by looking at the coverage, scope and accessibility of credit information available through public credit registries and private credit bureaus. a
Doing Business database DB Enforcing contracts
Distance to the regulatory frontier in enforcing contracts. Measures the efficiency of the judicial system in resolving a commercial dispute following the step-by-step evolution of a commercial sale dispute before local courts and factors the total time, cost and number of procedures needed in each country to obtain and enforce the court's judgment. a
Doing Business database DB Resolving insolvency
Distance to the regulatory frontier in resolving insolvency. Measures the time, cost and outcome of insolvency proceedings involving domestic companies.
Doing Business database DB Protecting investors
Distance to the regulatory frontier in protecting investors. The indicator covers 3 dimensions of investor protections: transparency of related-party transactions, liability for self-dealing and shareholders' ability to sue officers and directors for misconduct. a Notes: ***(**)(*) denotes significance at the 1(5)(10) percent level. Standard errors reported in parentheses. This table reports results from OLS panel regressions of new business creation on the distance to the time and motion regulatory frontier. Business creation is defined as number of new businesses per 1,000 people in working-age. Country fixed effects are included in order to capture unobserved between-country differences. The estimations reported include controls for lagged GDP per capita growth, percapita GDP, trade openness, corruption, credit to the private sector, FDI inflow, economic and political risk as well as civil freedoms. All specifications include time dummies to control for any global changes in the macroeconomic environment. Notes: ***(**)(*) denotes significance at the 1(5)(10) percent level. Standard errors reported in parentheses. This table reports results from OLS panel regressions of new business creation on the distance to the legal regulatory frontier. Business creation is defined as number of new businesses per 1,000 people in working-age. Country fixed effects are included in order to capture unobserved between-country differences. The estimations reported include controls for lagged GDP per capita growth, per-capita GDP, trade openness, corruption, credit to the private sector, FDI inflow, economic and political risk as well as civil freedoms. All specifications include time dummies to control for any global changes in the macroeconomic environment. Notes: ***(**)(*) denotes significance at the 1(5)(10) percent level. Standard errors reported in parentheses. This table reports results from Arellano-Bond dynamic panel estimator regressions of growth on the change in the distance to the overall regulatory frontier. The estimations reported include controls for lagged GDP per capita growth, per-capita GDP, trade openness, corruption, credit to the private sector, FDI inflow, economic and political risk as well as civil freedoms. All specifications include time dummies to control for any global changes in the macroeconomic environment. In order to check if the entity of the regulatory change matters for the impact on growth, Panel B reports an alternative set of specifications where the change in the overall distance to the regulatory frontier is replaced by set of dummy variables that divide economies in quartiles based on the magnitude of their yearly regulatory change. Notes: ***(**)(*) denotes significance at the 1(5)(10) percent level. Standard errors reported in parentheses. This table reports results from Arellano-Bond dynamic panel estimator regressions of growth on the change in the distance to the legal regulatory frontier. The estimations reported include controls for lagged GDP per capita growth, per-capita GDP, trade openness, corruption, credit to the private sector, FDI inflow, economic and political risk as well as civil freedoms. All specifications include time dummies to control for any global changes in the macroeconomic environment. Notes: ***(**)(*) denotes significance at the 1(5)(10) percent level. Standard errors reported in parentheses. This table reports results from Arellano-Bond dynamic panel estimator regressions of growth on the change in the distance to the credit system regulatory frontier. The estimations reported include controls for lagged GDP per capita growth, per-capita GDP, trade openness, corruption, credit to the private sector, FDI inflow, economic and political risk as well as civil freedoms. All specifications include time dummies to control for any global changes in the macroeconomic environment.
